An approximately 2-month-old, reproductively intact female Domestic Shorthair kitten was presented to the Mississippi Veterinary Research and Diagnostic Laboratory with a history of possible trauma to the left shoulder region while playing with children, and was found dead the following day. Marked swelling, with subcutaneous edema and hemorrhages, was observed in the left forelimb. Severe pleocellular, but largely suppurative cellulitis, fasciitis, and interstitial myositis with edema were observed microscopically in sections from the affected limb. Massive numbers of gram-positive diplococci also were observed. Other pathologic changes included moderate interstitial pneumonia, mild cholangitis, lymph node hemorrhage, gastrointestinal nematodiasis, mild enteritis, and mild interstitial nephritis. Bacteriologic culture identified Streptococcus pneumoniae as the causative agent, which was confirmed by polymerase chain reaction amplification of the pneumolysin gene from chromosomal DNA of the isolate.
Streptococcus pneumoniae (S. pneumoniae) organisms are gram-positive lancet-shaped cocci that typically occur in pairs or short chains. The organisms are commonly found in the respiratory tract of healthy humans, and may be isolated from 5-70% of normal adults. 3 Streptococcus pneumoniae is a common cause of human diseases, including pneumonia, bacteremia, septic arthritis, otitis, and meningitis. 1, 3, 6, 11 It has been documented that pneumonia is the most common form of pneumococcal diseases in adults, and pneumococcal bacteremia without a definitive site of origin is the most frequent cause of invasive disease in young children. 6, 11 In addition, this organism is also the leading pathogen associated with bacterial meningitis and otitis media in young children. [3] [4] [5] Although S. pneumoniaeassociated illness in humans has been well documented, only a few cases involving New World monkeys, guinea pigs, and other animal species have been reported. 2, 7, 10, 14, 18 One case of septicemia and septic arthritis resulting from S. pneumoniae infection was reported in an adult cat. 18 It was hypothesized that the infection was transmitted from a child to the cat. In another case, S. pneumoniae-associated meningoencephalitis was detected in a dog. 10 In both cases, patients responded to antibiotic treatment and survived. We report a fatal case of S. pneumoniae-caused cellulitis, interstitial myositis, and pneumonia with bacteremia in a kitten.
An approximately 2-month-old, reproductively intact female Domestic Shorthair kitten was presented to Mississippi Veterinary Research and Diagnostic Laboratory (MVRDL) with a history of possibly having suffered some form of trauma to the left shoulder region. The owner stated that the kitten was noticed to have developed lameness immediately subsequent to playing with children and was found dead the following day. The owner also indicated that the kitten had not received any immunizations or other treatments except anthelmintics. At necropsy, the animal was in good general condition, but exhibited pallor of the oral mucous membranes and conjunctiva. The entire left forelimb, from the shoulder (articulatio humeri) to the elbow (articulatio cubiti), was markedly and diffusely swollen. Lesser swelling was present in the more distal regions of the limb. Extensive, diffuse gray-brown, gelatinous, subcutaneous edema was observed in the proximal limb region, and moderate, multifocal, ecchymotic hemorrhages were present in the associated limb musculature ( Fig. 1 ). However, careful inspection of the body, including the integument during necropsy, failed to detect a breach in the skin at the involved limb site or other regions. In addition, detailed examination failed to detect luxations or fractures of the limb. The lungs contained moderate numbers of irregular red areas in the cranial and cardiac lobes. The stomach contained a large tangled mass of adult roundworms. Numerous roundworms also were present throughout the proximal portion of the small intestine.
Representative tissues from the major organs and the limb lesions were fixed in neutral-buffered 10% formalin. The tissues were subsequently processed in routine manner, embedded in paraffin, and sectioned at 5-mm thickness. Hematoxylin and eosin-stained tissue sections were examined by use of light microscopy. Gram-stained sections from the subcutaneous, muscle, and pulmonary lesions also were evaluated.
Extensive pathologic changes were present in the subcutaneous tissues and skeletal muscles of the left forelimb and lungs. The subcutaneous connective tissue had severe edema, with separation of collagen bundles and extensive neutrophilic and histiocytic infiltrates ( Fig. 2A ). Numerous, small, gram-positive cocci, frequently in the forms of diplococci or short chains, were seen throughout the connective tissues intermixed with inflammatory elements (Fig. 2B ). The skeletal muscle from the left limb had severe interstitial pathologic changes. The connective tissues of the muscle forming the epimysium, perimysium, and endomysium were expanded and edematous, and contained numerous, often degenerate or necrotic forms of leukocytes (Fig. 2C ). The inflammatory cell populations consisted of predominately polymorphonuclear leukocytes intermixed with numerous histiocytes and lesser numbers of lymphocytes. Fibrin exudation was sometimes evident. Massive numbers of gram-positive cocci also were seen throughout the interstitial connective tissue of the involved muscle ( Fig. 2D) . Sections of the subcutaneous connective tissues, including adipose tissue, exhibited similar severe inflammatory responses. Marked congestion, muscle degeneration, and sometimes, numerous fibrin thrombi were evident in some regions.
The alveolar septae of the grossly abnormal lung regions were diffusely thickened and hypercellular due to interstitial infiltration by histiocytic inflammatory cells and lesser numbers of lymphocytes ( Fig. 2E) . A slight-to- moderate increase in alveolar macrophage numbers and sometime mild fibrin exudation into the alveoli were evident (Fig. 2F) . A few multinucleated, giant cell macrophages were present in alveoli. Clusters of small grampositive cocci were infrequently observed within the alveolar septae. Marked focal areas of atelectasis and moderate congestion were observed. Hemorrhage and moderate histiocytic hyperplasia were present in the lymph nodes. Numerous adult nematodes and ova having features compatible with Toxocara spp. were observed in sections of the small intestine. Other pathologic changes included mild cholangitis with infiltration of the portal regions with lymphocytes, mild enteritis, and mild multifocal lymphocytic interstitial nephritis.
Bacteriologic culture of lung and muscle tissue specimens on 5% sheep blood agar revealed a moderate, pure growth of mucoid Streptococcus species. The isolate was identified as S. pneumoniae using a Rapid ID 32 STREP test kit a and Optochin b susceptibility testing. The identification was confirmed by use of polymerase chain reaction (PCR) amplification of the pneumolysin gene. Chromosomal DNA was extracted from the S. pneumoniae ''suspect'' using the DNeasy Tissue kit. c Primers, d Spneumo-F and Spneumo-B, were used to amplify the 585-bp pneumolysin gene fragment as described. 12 The PCR products (50 ml) were subjected to electrophoresis on 1% agarose gel and were visualized by use of an Alpha-imager TM 3400. e The results indicated a DNA band with expected size from the positive control (S. pneumoniae ATCC 49619) and the ''suspect'' isolate, but not from S. canis and the no-template control.
On the basis of gross and histologic evaluations, as well as bacteriologic culture and PCR analysis, the following diagnoses were made: 1) left limb, severe diffuse cellulitis, fasciitis, and interstitial myositis (septic); 2) lung, moderate multifocal interstitial pneumonia; 3) small intestine, nematodiasis; 4) lymph node, hemorrhage; and 5) multiple mucous membranes, pallor. The etiologic diagnosis was pneumococcal cellulitis, myositis, and pneumonia.
In conclusion, the results of these procedures collectively indicate that the local and systemic diseases observed in this kitten were attributable to S. pneumoniae infection. Although S. pneumoniae is a rare pathogen of dogs and cats, canine and feline, as well as guinea pig models, have been used to study pneumococcal-associated pneumonia, meningoencephalitis, and arthritis. 9, 13, [15] [16] [17] In this case, the presence of interstitial pneumonia, lymph node hemorrhage, and isolation of S. pneumoniae from the lungs provide evidence of sepsis, suggesting a hematogenous dissemination of the organisms. Although careful inspection of the involved limb did not detect any defects in the overlying integument, the presence of ecchymotic hemorrhage, as well as the clinical history, suggested trauma to the site. Vascular stasis or other factors including possible anemia may have facilitated localization of the circulating bacteria. Severe bacterial cellulitis, fasciitis, and interstitial myositis presumably reflected secondary complications to a perceived traumatic injury. However, it is possible that an occult or microscopic portal of entry that was not appreciated may have existed.
It has been proposed that cats in close contact with S. pneumoniae-infected humans can develop transient and subclinical colonization of pharyngeal tissues and can transmit the infection to other humans. 8 In this case, history relating to the owners with S. pneumoniae infection was not presented and the source(s) of infection in this cat was unclear. It is still likely that the animal contracted the organism from human carriers because humans are principal, natural hosts of S. pneumoniae and other streptococci. Our results did not exclude a possible role of an immunosuppressive viral disease leading to a secondary pneumococcal infection. c. DNeasy Tissue Kit, Qiagen Inc., Valencia, CA. d. Primers, Operon Biotechnologies Inc., Huntsville, AL. e. Alpha-imager TM 3400, Alpha Innotech Corp., San Leandro, CA.
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